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THE EUROPEAN ECONOMIC OUTLOOK 


By E. J. MEHREN* 


(Presented before the Affiliated Technical Societies of Boston on November 19, 1924) 


DuRING the last ten years we in America have developed a 
new interest in Europe. When our goods went there before the 
Great War they seemed to us merely to sink into a great abyss. 
Somehow the money to pay for them came back, and all was 
peaceful. We had but little reason to speculate about the proba- 
ble effect upon us of European disturbances. 

Then came the War. The vacuum into which our goods had 
flowed was suddenly closed to us. Asa result, there was serious 
economic disruption here. 

Soon, however, under the stimulus of the conflict, the flow 
of goods to Europe was resumed and our exports became tre- 
mendous in volume. When the War stopped, there was hesita- 
tion for a while, but again the flow got under way. Since 1920, 
however, there has been almost constant disturbance because of 
uncertainty and changing conditions abroad. 

The Europe that eleven years ago was a vague continent, 
somewhere beyond the salt seas, today is a sharp reality to 
Americans, and has been ever since that fateful August of 1914. 

Particularly do our farmers and our producers of raw mate- 
rials realize that what Europe is economically, so, in some pro- 
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portion, are we. If Europe is prosperous, it will heighten our 
prosperity. If Europe is depressed, it will deepen our depres- 
sion or reduce our prosperity to a lower level. If Europe is 
unstable, our business conditions-will be disturbed and unsteady. 

It is true that our home markets absorb the greatest part 
of our production. It is true, also, that some industries are little, 
if at all, affected by what happens in Europe. But, speaking 
generally, the whole American business structure is affected by 
what happens abroad, and therefore European economic devel- 
opments concern, directly or indirectly, every individual in this 
country. 

This is why Americans in the last ten years have developed 
a new interest in Europe. This is why in 1920 I went abroad 
to study economic and business conditions, and why this year 
I repeated the trip. I hoped to be able to bring back to American 
engineers, business men, and manufacturers a picture of Europe 
during her war recovery, and to form some judgment of what 
the near future then held, and now holds, in store for her. 


Not Posing as a Prophet 


In speaking on the European economic outlook I do not 
pose as a prophet. You know, as well as I, the danger of making 
predictions. However, we can judge the future to some extent 
by the past. It is, indeed, our only criterion. If we review the 
conditions that existed in 1920 and those that obtain today, we 
can determine a trend and then judge by present influences 
whether that trend is likely to continue. It is only in attempt- 
ing to discover that trend and in viewing it in the light of 
present influences that I shall attempt prediction. 

The dominant countries of Europe in the modern commer- 
cial world are England, Germany, and France. Their disturb- 
ances are the ones that most affect us. I shall confine my re- 
marks to these dominant countries. 


War Still Current History 


To us in America the War seems now to be quite remote, 
though its influences are still felt in various ways. The six 
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intervening years have restored us to a remarkable prosperity. 
In Europe it is not so. In fact, one might say that the War is 
still current history in Europe, because of the deep influence it 
still exercises on the lives of those nations. To some extent this 
was to be expected. Europe was in the War longer than we. 
Her sufferings in every way were greater than ours. Her losses 
in men killed and disabled were very large. Her industries 
were longer disrupted, her debts much greater. In France and 
Belgium, in addition, there was great physical destruction. 


GREAT BRITAIN 


And if, throughout Europe, the War seems to be a very 
near yesterday, this is particularly true in Great Britain. Of 
the three leading European countries she displays the greatest 
depression, the most serious after-war effects. Germany and 
France, by contrast, seem much farther on the road to recovery. 

This naturally causes one surprise. One would expect the 
most disturbed condition in Germany. Instead, one finds it 
not in the country of the vanquished, but in that of one of the 
victors. 

One’s surprise, of course, disappears to some extent when 
fundamentals are studied. Then it is disclosed that financially 
England is in much better condition than Germany or France, 
and that she has been building a solid base for her business and 
social structure. 

The explanation of English conditions is not difficult to 
find. By contrast with the present, the England of 1920 was a 
busy England. It is true that the taxes were heavy, that in- 
dustries and the workers were not fully readjusted to peace 
pursuits, and that disturbing false social doctrines were in the 
wind. But the Englishman in 1920 looked on these as inevitable 
consequences of the War and felt that the discontent would 
pass, the industrial adjustment be gradually made, and the taxes 
be lightened. But business took a bad turn. The feverish 
post-war trade revival collapsed there as it did here. The ranks 
of the unemployed jumped to enormous proportions — to such 
proportions that state aid to the unemployed, even beyond the 
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provisions of the unemployment insurance scheme, became nec- 
essary. From that trade depression England, unlike us, has 
never recovered. 

It is to be remembered that England is dependent upon 
foreign trade for her prosperity. Many of her pre-war customers 
have been impoverished, and to some extent industries have 
been developed in the countries to which England formerly sold 
goods, and now take care of domestic needs. Consequently, 
unemployment has been large ever since 1920. It is still large, 
the count this summer being 1,300,000. Taxes are still very 
heavy, the income tax on even small incomes being 4 shillings, 
6 pence per pound sterling, or 225 per cent. The supertaxes 
are very heavy and prevent needed reinvestment of income in 
new and in existing industrial enterprises. 

These conditions alone — poor business, much unemploy- 
ment, and high taxes — are discouragements enough. But they 
take second place in their impression upon the observer. Another 
matter presses for primary interest, because in season and out 
of season it is impressed on the visitor. It crops up in every 
discussion of England’s economic conditions and England’s 
future. That matter is the socialistic attitude which has devel- 
oped in the ranks of the workers, encouraged by the politicians 
of both the Liberal and the Labor parties. 

Engineers, manufacturers, merchants, bankers and_ publi- 
cists were agreed in their comment. According to these English- 
men, large groups of the working class have lost their sense of 
self-dependence and are being pauperized. Politicians have 
taught them to look to the State to take care of them in the 
rainy day. Accompanying this attitude is the inevitable indif- 
ference toward their work, carelessness and inefficiency. This to 
the British business man is the most discouraging of the condi- 
tions he must face. 

By far the most lamentable feature of the social outlook 
is that no one sees early relief. Vigorous exposure of the pres- 
ent economic fallacies, at least in a widespread way, is not in 
hand. The Englishman is pursuing his traditional way of let- 
ting things work themselves out. Such an attitude would be 
inconceivable with us. We would be earnestly searching for 
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possible solutions, and putting behind our inquiries and the re- 
sulting plans all the energy of which we were capable. 

Possibly the recent victory of the Conservatives at the 
polls is a sign of an awakening public conscience and a signal for 
a vigorous handling of these social questions. 

The sole responsibility for the present industrial conditions 
in England does not rest with the laboring classes. The British 
manufacturer must bear his share. He has not done his part 
in equipping his plants with the most modern labor-saving ma- 
chinery. In America we use four horse power per worker. 
Great Britain uses less than one-half this amount. The lower 
wage in England is not sufficient to offset the savings that can 
be effected Eee the use of machinery. 


Britain’s Financial Policy 

For whatever discouragement is due to the heavy taxes, we 
must remember that England has deliberately brought the pres- 
ent conditions upon herself. She has, in sharp contrast with 
her inaction on the social problem, endeavored to get back to a 
gold basis. She has from the very close of the war balanced her 
budget, which includes the very heavy charges of her war obli- 
gations. She has manfully met our suggestion and has funded 
her war borrowings from the United States and is making her 
payments regularly. The moneys she thus collects, and the 
great funds she has expended in public works in order to give 
work to the unemployed, are sums that might otherwise be 
diverted back into industry for the broadening of English indus- 
trial enterprise, for re-equipping her mills and factories, and thus 
putting them in a better position to compete with the efficient 
workshops of other nations. 

England is surely faced with a readjustment of her indus- 
tries to the quickened productive capacity of the rest of the 
world. She is the mother of the industrial era. Hers was the 
discovery and early development of steam power. She must 
stand or fall by the standards of the era she has created. She 
can continue her strong position in the industrial world only if 
she can produce goods of a superior quality for a given price, 
or goods of a given quality for a lower price. Until that doc- 
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trine becomes an active governing policy in British industry, 
to the extent of using labor-saving machinery as far as possible 
and working diligently, with consequent higher output per man, 
England is certain to suffer in the world’s markets and to have 
industrial difficulties. 


GERMANY 


From England I went to Germany. All during last winter 
I had read of the hunger, particularly among the working classes, 
and of the critical condition brought about by the utter disap- 
pearance of the old mark and the establishment of the new 
Rentenmark current. Having seen the gloom and the under- 
nourishment of 1920, I expected to find a nation terribly 
depressed, even in despair. 

Instead, the conditions were decidedly encouraging. - There 
is no starvation and suffering, but, most important development 
of all, the German people have regained their confidence. They 
believe that Germany is on the upgrade and that she will again 
win an important place for herself in the affairs of the world. 
That regaining of her confidence is the remarkable change, the 
outstanding development since the Germany of 1920. 

In order to appreciate the magnitude of the German strides, 
let us recall briefly the picture of Germany’s economic circum- 
stances immediately after the World War. 

She had lost heavily of her iron and coal deposits — in 
Alsace Lorraine, the Saar and Upper Silesia; she had lost her 
colonies, her foreign investments, her shipping, her export or- 
ganization and its connections. A goodly part of her wealthy 
territory was occupied by her former enemies. In addition, she 
had been through an exhausting war and a political revolution. 

The result was what might have been expected, — an 
underfed, discontented people, a disorganized industry, and an 
all-pervading discouragement that bordered on despair. These 
were the conditions that existed and that I observed in the 
summer of 1920. 

But following that year there were further disasters. The 
Ruhr was invaded and occupied by France; efforts were made, 
with French support, no doubt, to break the Rhineland away 
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from Germany and erect it into a separate state; Bavaria was 
in danger of leaving the German Republic, and the mark had 
fallen and disappeared. 

With these added calamities one would expect that condi- 
tions would be much worse now than they were in 1920, and 
that the discouragement had given way to absolute despair. 

Instead, one found a nation distinctly on the up-grade, with 
its confidence returned, with its budget balanced, its finances 
in a state of improvement. 


Reason for Improvement 

What is the reason for this extraordinary change? 

It is due to just one cause, — the establishment and sta- 
bilization of the new currency, the Rentenmark. (In saying 
the new currency I refer to that which was established after 
the old mark disappeared. Now there is still another currency, 
that established under the Dawes plan.) 

Just about a year ago the German government determined 
that the time had come for a definite decision as to the course 
Germany was to pursue. She was at the cross-roads. There 
were two paths ahead. The first was the one she was traveling, 
—the road of unbalanced budgets, of falling currency, of dis- 
credit in the financial capitals of the world. At the end of that 
path was inevitable revolution. It was the broad, easy route, 
but destruction lay at its end. 

The road to the right was the road of balanced budgets, 
of economical operation of government, of higher taxes, of stable 
currency leading to financial health. But it was a hard and 
thorny road. There was possibility of precipitating immediate 
disorder, possibly revolution. 

The government determined to throw its fortunes in with 
the righthand road. The old mark was, by decree, stabilized 
at 4,200,000,000,000 to the dollar. There was a severe contest 
with the mark speculators, but by drastic measures the govern- 
ment won, and since November, 1923, legally, and about Janu- 
ary 1, actually, the Rentenmark has stood at 23.8 cents to the 
dollar. The disorders that were feared did not eventuate. 


There was no revolution. 
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That achievement marked the turn. It showed the return 
of administrative strength to the German government. It 
restored business to a sound basis. It killed speculation and the 
orgy of spending. It restored the incentive to save and there- 
fore to work. It marked the end of the crisis in the economic 
and social disease, and the beginning of recovery. 


Germany's Future 


Of course, the road ahead of Germany is not easy. She 
will have great difficulties to overcome. Some of them I have 
enumerated in reciting the conditions brought on her by the 
War and the peace treaty. Her greatest handicap at the pres- 
ent time is the lack of credit. The great credit reservoirs were 
nearly or entirely wiped out by the fall of the mark. There 
was no incentive to save; industries and individuals converted 
the falling mark into goods as quickly as possible. Last summer 
the credit resources of the banks were estimated at one-tenth 
of the pre-war amount. As a result interest rates were from 2} 
to 5 per cent per month. 

This condition under which Germany has labored during 
the last year will, of course, disappear to a large extent through 
the operations of the Dawes plan. The loan of $200,000,000, or 
approximately 800,000,000 gold marks, will allow a credit struc- 
ture to be erected on that base of, say, 4,000,000,000 gold marks. 
This should prove for the present an ample credit base, and 
should very greatly help the German recovery. 

But there are favorable conditions, too. 

Wages are at approximately pre-war levels. Prices, as of 
July 15, were from 20 to 35 per cent above the 1913 level. My 
own judgment from talking with working men and with mid- 
dle-class people was that the cost of living last summer was 20 
per cent higher than before the War. 

Efficiency of labor has increased notably and is still increas- 
ing. I want to emphasize particularly that I heard no general 
complaint against the working man in Germany as I did in England. 

The work councils, elected by ‘the workers, which, it was 
thought upon their establishment, might be hotbeds of com- 
munistic agitation, have proved, so the employers say, to be a 
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good influence. They help to smooth out difficulties. In gen- 
eral, be it remarked here, Germany’s face is turned away from 
Communism. Its Socialism is not of the disruptive order. It 
is what might be called a doctrine of social democracy. It has 
none of the radical tinge of Russia. 

As an evidence of the attitude of the workers, it is interest- 
ing to note that besides increasing their efficiency, they have 
voluntarily agreed in many factories to increase the working 
hours per day. 

Unemployment, while fairly large now, is not as great as 
that of Great Britain, and does not present the all-engrossing 
problem in Germany that it does in the British Isles. 

The heavy taxes imposed on industry and_ individuals 
began, under the stable Rentenmark, to yield a good revenue 
in June, and to allow a surplus for the paying off of obligations. 

In general, the impression-that Germany makes upon the 
visitor is that of a nation that has again taken a grip on itself; 
that has set its face forward; and that is bound to play an im- 
portant part in world affairs. 


FRANCE 


With this picture of German recovery and German poten- 
tialities in mind, I went to France. What, was the question in 
my mind, were the French going to do about it? Here was a 
former enemy, with a population larger than that of France, 
showing tremendous recuperative power and developing a tre- 
mendous hatred against France. What, in the way of practical 
policies, was France going to do to meet this situation? 

The answer is what one would expect from sensible men who 
honestly face facts. 

-The French know what is happening in Germany. They 
know it better than any one else, except the Germans themselves. 
And, facing frankly what they see, they are developing a more 
moderate policy toward the Germans. There is a growing feel- 
ing that an amicable relationship is absolutely necessary. Her- 
iot’s more moderate policy than Poincaré’s is an evidence of the 
new French point of view. He has abandoned the Poincaré 
die-hard attitude. He worked manfully for putting into effect 
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the provisions of the Dawes plan, making compromises in so 
doing that Poincaré’s party would not have considered. 

One of the evidences of the desire to reach an amicable 
understanding with Germany is the effort which is being made 
— and which by this time is probably consummated — to make 
reciprocal commercial arrangements, between the iron-mine 
owners of Lorraine and the coal-mine and steel-mine owners of 
the Ruhr. Lorraine and the Ruhr are natural economic allies. 
The Ruhr can get its cheapest iron from Lorraine, and Lorraine 
should therefore find the Ruhr its best customer. On the other 
hand, the cheapest coking coal supply for Lorraine is in the 
Ruhr. : 

Realizing this natural economic alliance, the masters of 
these natural resources have come together, and it is reported 
that they have satisfactorily arranged for the interchange of 
their products. It is expected that there were concessions 
advantageous to both sides, including tariff advantages. This 
combination of Lorraine iron and Ruhr coal should be a power- 
ful factor in steel affairs of the world. Particularly is it likely 
to be a severe competitor for the British steel industry. Eng- 
land’s steel industry is not thoroughly modernized; its workers 
are not as efficient as those in the Ruhr. On the other hand, the 
Ruhr mills have been completely revamped since the War, while 
labor conditions are very good. 

Whatever commercial alliances of this sort are developed 
between Germany and France should help in the development 
of amicable political relationship, and certainly such a relation- 
ship would be a tremendous advantage not only to the continent 
of Europe but to the entire world. A strong hatred between 
Germany and France would continue in Europe the tinder box 
that went off with such terrible results in the summer of 1914. 

What France wants, of course, is security, and failing to 
secure the pledge of English and American backing in case of 
future German invasion, she is working toward amity with 


Germany and protection through the strengthening of the League 
of Nations. 


THE EUROPEAN ECONOMIC OUTLOOK. 453 


Reconstruction Achievements 

As to the reconstruction of the devastated regions, France 
has made a remarkable record. The reconstruction work, except 
for cleaning up and paving in the towns and cities, is practically, 
complete. Figures as of the present are not available, but as of 
January 1, 1924, the restoration figures were as follows: houses 
and farm buildings, 81 per cent; farm land, 93 per cent; fac- 
tories, 91 per cent. 

The population of the devastated areas, which before the 
War had been 4,690,000 and which had declined to 2,075,000 
at the time of the Armistice, had risen by January 1, 1924, to 
4,253,000. 

This reconstruction is entirely a French achievement, She 
herself raised practically all of the money required for this 
reconstruction. It was a tremendous effort and reflects great 
credit upon the people of France. It explains, as well, France’s 
constant insistence upon reparation payments. She was the 
chief sufferer, and if her budget has been unbalanced it is because 
of her reconstruction charges. 

This reconstruction work has resulted in great industrial 
prosperity. Activities were not confined to the devastated 
regions, but extended to the factories elsewhere which supplied 
building materials. So great, in fact, has been French activity 
that she has been importing, during the last few years, about 
250,000 foreign workers annually. These workers, be it noted, 
have been brought in with the co-operation of the French De- 
partments of Agriculture and of Labor. 

Now that the reconstruction work is drawing to a close, it 
will be interesting to note the result upon French industry and 
French prosperity. One may reasonably expect that these will 
suffer some decline. 

On the whole, however, the outlook in France, despite her 
great war debt, is not discouraging. She believes with the rest 
of Europe that, with the Dawes plan in operation, progress will 
be steadily upward. 
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THE NEAR FUTURE 


Observing the progress that has been made in Germany 
and in France, in particular, in the last four years, and recalling 
that while England is sorely troubled she has re-established her 
financial position on a stable basis, one is warranted in saying 
that the upward progress will be continued. 

One says this now with all the greater assurance since the 
Dawes plan has been accepted by Germany, and since all the 
laws have been passed and are in force upon which the consum- 
mation of the plan was dependent. The successful floating of 
the $200,000,000 loan is the last step in starting Germany for- 
ward on a sound basis. 

Whether the Dawes plan will result, as France hopes, in 
large reparation payments is questionable. There is no doubt 
that the reparation moneys will be collected in Germany — 
from the special taxes and from the railroad and industrial 
mortgages. How rapidly, however, these sums collected within 
Germany can be transferred outside and be made available to 
the Allies is doubtful. Germany can pay reparations only with 
the surplus of her exports. The extent of that surplus depends 
upon the extent to which other countries will buy German 
goods. The tendency everywhere is to put up tariff barriers 
against her. 

It also remains to be seen just what effect the new economic 
régime in Germany will have upon the selling prices of German 
goods. Though the credit situation will be relieved by the 
Dawes loan, interest rates are likely to continue high in Ger- 
many for a long time. The low railroad rates that were enjoyed 
by German export trade before the War have now come to an 
end. The mortgage that has been placed on German industry 
under the Dawes agreement has to be met as to interest and 
amortization charges. Just what effect these factors will have 
upon German selling prices remains to be seen. The impres- 
sion of those who have carefully studied the matter is that 
Germany for a long time will not be a particularly low-cost 
producer. If that be the case, the rest of the world will not be 
in danger of a deluge of cheap German goods, and the world 
trade readjustment will, without shock, work itself out. 
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It should be remembered in this connection, that if the 
nations of the world sincerely desire German rehabilitation, if 
they desire to see Germany pay for the destruction she wrought 
in Belgium and in France, they will have to take large quantities 
of German goods. Otherwise there will not be an export sur- 
plus and it will be impossible to transfer outside of Germany 
the moneys collected there. 

But despite what the Dawes plan may produce in the way 
of reparation payments, and the effect of Germany upon world 
trade, there can be no doubt that within Germany itself the 
Dawes plan should work toward rehabilitation and substantial 
progress. Such restoration of Germany to economic health and 
economic stability is surely bound to react favorably upon the 
other nations éf the world. 

She will be a steady customer, even if she is to some extent 
a competitor. And, most important of all, she will cease to be 
a possible cause of international disturbance and a possible hot- 
bed of communistic development. 

Everything considered, therefore, the outlook in Europe is 
good. It is decidedly better now than it has been at any time 
since the close of the War. Theoretical peace has existed in the 
chief countries of Europe. Actual peace has been far away, be- 
cause’ of the controversies since the close of the War. Now a 
really stabilized Europe seems to be in sight. 
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ASPHALT PAVEMENTS 


By Prevost HUBBARD * 
(Presented before the Highway Section on May 28, 1924) 


ASPHALT pavements are pavements in which the wearing 
course consists of mineral fragments bound together with as- 
phalt cement. The term ‘‘wearing course” is applied to a 
course of asphalt mineral fragments not less than 1 inch thick 
in order to distinguish between asphalt pavements proper and 
roads or pavements which have been merely surface treated 
with asphalt or road oils of an asphaltic nature? The asphalt 
wearing course, which is seldom constructed less than 13 inches 
and frequently 2 or 24 inches thick, may be laid directly on 
any type of foundation or on an intermediate course 1 to 2 
inches thick of an asphaltic type which in certain designs is 
termed the binder course. 

In other designs the foundation itself is constructed with 
an asphalt bound mineral aggregate of any desired thickness, in 
which case the term “black base” or asphalt base pavement is 
used to describe the structure. The asphalt base may be placed 
directly upon the proposed subgrade or upon a sub-base course 
of gravel or broken stone. In any event, the asphalt base is 
laid to a greater thickness than the usual binder course, seldom 
less than 3 inches and sometimes as thick as 6 inches. 

Asphalt. — The principal function of asphalt in an asphalt 
pavement is to bind together the mineral fragments which con- 
stitute the body of the road structure. Asphalt paving cements 
are plastic by nature, and when used as a coating or binding 
medium for mineral aggregates produce a structure which is to 
a considerable extent flexible. This fact sharply differentiates 
asphalt pavements from those constructed with hydraulic ce- 
ments which produce rigid structures, and has a most important 
bearing upon the selection of cross-sectional designs and any 
comparison of such cross-sections with those of a rigid nature. 


* Chemical Engineer, The Asphalt Association, New York. 
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The properties which an asphalt should possess in order to 
function properly in a pavement structure are generally under- 
stood, and specifications for paving asphalt have been pretty 
well standardized. Because there are a number of different 
types of asphalt pavement using mineral aggregates of different 
degrees of natural stability, and because the consistency of an 
asphalt cement varies with its temperatures thus producing a 
variable degree of flexibility in the pavement structure, a single 
grade of asphalt cement cannot be used for all types of asphalt 
pavements. This has led to the establishment of a number of 
well-defined grades as determined by the hardness of the product 
measured in terms of the penetration test. During 1923 nine 
standard grades of asphalt for asphalt pavement construction 
were unanimously adopted by a conference of consumers and 
producers called by the United States Department of Commerce, 
and these grades are now being generally adopted throughout 
the country. 

The success of an asphalt pavement depends not only upon 
the characteristics of the mineral aggregate and the asphalt ce- 
ment but upon the proportions in which they are combined. 
The allowable variation in proportion of asphalt cement which 
should be used with any mineral aggregate is very limited as 
compared with hydraulic cements, and it is quite as serious a 
mistake to use too much asphalt as too little in the construction 
of the pavement. Asa matter of fact, determination of the cor- 
rect amount is just as important if not more important than the 
selection of the best grade or consistency of asphalt touse. The 
use of too little or too hard an asphalt in general reduces the 
flexibility of the pavement which then at low temperatures ac- 
quires certain of the inherent and unavoidable faults of the 
rigid pavement. On the other hand, use of too much or too soft 
an asphalt may increase the flexibility of the pavement to such 
an extent as to make it readily plastic and subject to displacement 
under traffic. Fortunately, however, experience and careful ob- 
servation over a peried of more than forty years have resulted 
in a standardization of practice which if conscientiously followed 
insures highly satisfactory results. 
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Types oF ASPHALT PAVEMENTS 


There are four well-defined types of asphalt pavements 
each having certain characteristics which favor its selection in 
preference to the others for certain combinations of local con- 
ditions. In many cases, however, selection between at least 
two types is more a matter of preference based upon previous 
local experience or relative first cost than upon any other con- 
siderations. These four principal types are (1) Asphalt Mac- 
adam, (2) Asphaltic Concrete, (3) Sheet Asphalt and (4) Asphalt 
Block. Ina paper of this nature it is unnecessary to attempt a 
detailed discussion of the construction of these types which have 
been thoroughly covered in numerous engineering papers and 
specifications already published. Attention will therefore be 
directed to only a few of the more important features relating 
to characteristics, selection, design and construction. 


Asphalt Macadam 


Without discussing reasons which in most cases are obvious, 
it may be stated that the following details are of vital importance 
in the construction and maintenance of a high class asphalt 
macadam pavement. The slighting of any of these details is 
apt to materially shorten the useful life of the pavement, although 


the bad effects may not begin to be seen until sometime after 
construction is completed. 


1. The individual fragments of coarse mineral aggregate should be clean 
and free from dust so that the hot asphalt cement will readily adhere to their 
surfaces. 

2. Before the first application of asphalt is made the fragments of 
mineral aggregate should be well keyed together by rolling, otherwise an 
uneven surface will develop under traffic due to shifting about. Rolling - 
should not, however, be carried to the point of abraiding the fragments so as 
to produce a coating of stone dust on their surfaces. 

3. Before application of the asphalt the course of broken stone should 
show a uniform distribution of voids. Pockets of ne material which prevent 
uniform penetration of the asphalt should be removed and replaced with 
mineral aggregate of suitable size. 

4. Asphalt should be applied only when the broken stone course is dry 
for its entire depth, and when the weather is sufficiently warm to prevent 
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chilling of the asphalt at the surface to such an extent that proper penetra- 
tion will not be secured. 

5. Great care should be taken to distribute the asphalt at a uniform 
rate per square yard, both during the first application and in the construction 
of the seal coat. 

6. After the seal coat asphalt has been applied only sufficient stone 
chips should be rolled in to take up the excess asphalt. Overloading the seal 
coat with mineral matter materially shortens its life. 

7. The seal coat of the asphalt macadam should be carefully maintained, 
and before it has completely worn away the surface should be again treated 
with an application of asphalt and stone chips. Such retreatment will greatly 
prolong the life of the underlying wearing course. : 


Asphaltic Concrete 


Asphaltic concrete wearing courses are composed of a mix- 
ture of asphalt cement with broken stone, mine tailings, broken 
slag or gravel and usually with sand and mineral filler as well. 
The mixture is ordinarily prepared at an asphalt plant from 
preheated mineral aggregate and asphalt, and while hot is laid 
and compressed upon the prepared foundation. Certain patented 
or proprietary asphaltic concrete mixtures are, however, pre- 
pared or laid without preheating the constituents. There are 
two main classes of asphaltic concrete known as ‘‘coarse graded 
aggregate ’’ and “fine graded aggregate.’’ In the former the 
proportion of mineral particles larger than 4-inch diameter is 
greater than any other constituent of the mix, the fine aggre- 
gate which consists of sand and mineral filler serving principally 
as void-filling material between the larger mineral fragments. 
Because of the relatively large size of the coarse aggregate frag- 
ments, and the fact that voids are well packed with fine aggre- 
gate, the particles need not be angular. Opportunity is there- 
fore offered for the utilization of a good grade of local gravel. 
This together with the fact that the sand or fine aggregate need 
not meet as rigid grading requirements as for other classes of 
asphalt paving mixtures create an advantage which in certain 
instances may be a deciding factor in the selection of type. 

In the fine graded aggregate asphaltic concrete, on the other 
hand, sand or fine mineral particles which will pass a 10-mesh 
sieve predominate, and the larger fragments are merely sus- 
pended in the matrix of fine aggregate without being in imme- 
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diate contact with one another. Fine graded asphaltic con- 
crete is so similar in character to the wearing course of a sheet 
asphalt pavement as to have acquired the term ‘stone filled 
sheet asphalt.’’ The use of gravel pebbles for coarse aggregate 
should be avoided as they are apt to be picked out of the sur- 
face of the pavement by traffic and leave small holes which 
serve as starting points for progressive surface disintegration. 
This class of asphaltic concrete has become quite popular in cer- 
tain sections, particularly where coarse aggregate is more ex- 
pensive than fine aggregate, and offers many of the advantages 
of sheet asphalt usually at a lower cost. 


Sheet Asphalt 

Sheet asphalt pavements are those in which the wearing 
course is composed of a mechanical mixture of asphalt cement 
with a carefully graded sand and mineral filler. This mixture 
called sheet asphalt topping is usually laid on an intermediate 
course of asphaltic concrete known as the binder course. The 
total thickness of binder and wearing courses is generally 24 or 
3 inches with a minimum thickness of 1 inch for either course. 
One and one-half inch binder and 13-inch wearing course is 
probably the most common design adopted for the sheet as- 
phalt pavement. The binder mixture is similar to the usual 
coarse aggregate asphaltic concrete, except that it carries a 
smaller percentage of sand and no mineral filler, as it is not neces- 
sary to completely fill the voids and it is desirable to obtain a 
surface texture after compacting which will permit a close bond 
with the wearing course. Sheet asphalt is designed to with- 
stand severe traffic conditions and has become the most popular 
of all city pavements as evidenced by the yardage laid as com- 
pared with all other types. Particular attention should be paid 
to securing a sand for the wearing course composed of hard 
durable grains free from clay, loam and other foreign material, 
and meeting the well-standardized mesh composition or grad- 
ing limitation which experience has shown to be desirable and 
which are embodied in most sheet asphalt specifications. 

In both fine aggregate asphaltic concrete and sheet asphalt 
paving mixtures mineral filler plays a very important role. It 


ASPHALT PAVEMENTS. 461 


not only serves to fill the voids between the fine aggregate or 
sand particles, but serves to toughen the mixture and increase 
its resistance to displacement under traffic. Very fine sand 
grains do not serve the latter purpose satisfactorily, but such 
materials as limestone dust, Portland cement and slate dust 
have proved to be excellent fillers and are usually specified for 
this purpose. It is ordinarily advantageous to use as much 
filler as the mix will comfortably carry without interfering with 
its uniform spreading and compaction. 

Hot Mix Construction. — The most desirable consistency or 
grade of asphalt for use in asphaltic concrete and sheet asphalt 
pavements is largely determined by climatic and traffic condi- 
tions to which the pavement will be subjected. In general, the 
warmer the climate and the heavier the traffic the harder should 
be the asphalt cement. For asphaltic concrete penetration 
limits of 40 to 50, 50 to 60, or 60 to 70 are commonly specified, 
and for sheet asphalt the usual limits are 30 to 40, 40 to 50 or 50 
to 60. The following construction details should be given par- 
ticular attention in order to secure best results with any of the 
hot mix types of asphalt pavements. 


1. The character and grading of the mineral aggregate should be under 
the constant and careful control of an inspector at the paving plant. 

2. All batches of paving mixture should be correctly and uniformly 
proportioned preferably by weighing each constituent of the mix, and the 
plant inspector should be sufficiently experienced to determine just what 
proportions within specification limits are most desirable to adopt. 

3. Paving mixture should leave the plant at such temperature, within 
specification limits, as will insure its arrival on the job at a sufficiently high 
temperature to permit of proper spreading, raking and compaction. 

4. The mixture should be laid only when weather conditions are such 
that the surface is not rapidly chilled, thus forming a stiff crust which pre- 
vents proper compression throughout its entire depth. 

5. Careful and uniform spreading and raking are essential to securing 
a surface of uniform contour. Carelessness in this detail cannot be corrected 
by rolling, and an uneven contour in a newly constructed pavement is apt 
to lead to rapid development of waves or bumps. 

6. The hot mixture should be compressed as soon as possible after 
raking, and should be conscientiously continued by an experienced roller 
man until no further compaction is possible. Rolling should proceed at an 
average rate of not more than 200 square yards per hour per roller. Maximum 
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initial compression is highly desirable and may frequently best be obtained 
by using a three-wheel 10 or 12 ton roller. 

7. The contour of the pavement should be tested before rolling is dis- 
continued, and corrected where necessary by suitable means before the mix- 
ture has become cool. 


Asphalt Block 


The fourth type of asphalt pavement known as asphalt 
block is a pavement in which the wearing course is constructed 
of blocks composed of a dense fine-graded asphaltic concrete 
subjected to heavy compression during the process of mould- 
ing. These blocks are laid in regular courses as in the case 
of brick pavements, and vary in thickness from 2 to 3 inches. 
A special grade of asphalt differing in certain respects from 
the regular paving asphalts is required for asphalt block manu- 
facture. Asphalt blocks should ordinarily be laid upon a 43-inch 
bed of cement and sand mortar, although they have been suc- 
cessfully used under favorable climatic and traffic conditions in 
certain localities directly upon a sand foundation. 


FOUNDATIONS 


There are fully as many types of foundations which are 
satisfactory for use with asphalt wearing courses as there are 
types of asphalt pavements. Thus gravel, broken stone, Tel- 
ford, Portland cement concrete, and asphalt base, commonly 
known as black base, all have their place in the design of as- 
phalt pavements. Moreover, almost any type of existing road 
or pavement which has reached its limit of economic and use- 
ful life as a wearing surface may be utilized in some way as a 
foundation for a new asphalt pavement. The annual salvage 
value of such old worn-out roads in this country is tremendous, 
and a large part of the original investment in their construc- 
tion is lost if the old material is removed and replaced by a new 
type of construction. This portion of the original investment, 
which for old worn-out gravel and macadam roads alone has 
been estimated at about $200,000,000 annually, may be con- 
served by utilizing the old roads as foundations for asphalt 
pavements. 


In this paper time will not permit a detailed description 
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and comparison of all of the types of foundations available for 
use with asphalt pavements. The subject of foundations will 
therefore be treated in a rather sketchy manner with an attempt 
to develop some of the more fundamental factors relating to 
design. 

Subgrades 


First of all, it is necessary to consider subgrades. For some 
years past much has been said and written regarding the im- 
portance of subgrade preparation and drainage, but little real 
improvement is to be noted in ordinary practice. It has been 
demonstrated that all known systems of drainage have very 
decided limitations of effectiveness, and that the bearing power 
of certain soils under natural local conditions will in spite of 
drainage be so low as to necessitate the adoption of relatively 
costly designs of pavements to carry the traffic. It is also known 
that subgrades composed of certain soils will with ordinary 
drainage successfully carry almost any traffic if their surface is 
protected with a thin pavement which will not shatter under 
impact. Economical methods of modifying the characteristics 
of soils of poor quality so as to greatly increase their bearing 
value when wet have also been known for many years as evi- 
denced by the widespread development of the sand clay road, 
and yet in the construction of high-type pavements this informa- 
tion is not put to practical use. The subject of subgrade modi- 
fication is, however, receiving the constantly increasing atten- 
tion of those actively engaged in highway research, and it is to 
be hoped that construction engineers will soon begin to reduce 
the test results to practice. In the last analysis foundation 
construction, for flexible pavements at least, may be considered 
largely as a method of subgrade reinforcement. 


Gravel and Broken Stone Foundations 


A new gravel foundation should be allowed to consolidate 
and season under traffic for a period of at least six weeks before 
an asphalt pavement is placed upon it, and during this period 
it should be carefully maintained so that there will be no uneven 
loosely bound areas to cause breaks or depression in the asphalt 
wearing course. It is also highly desirable to follow the same 
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practice where a new broken stone foundation is to be used, and 
during construction the voids should be filled with screenings 
so as to obtain as ‘nearly as possible the same degree of stability 
as is found in old well-constructed macadam roads. For a 2-inch 
asphalt pavement a new gravel foundation should seldom be less 
than 8 inches thick, and a new broken stone foundation seldom 
less than 6 inches thick. Where the subgrade is of poor quality 
and the traffic heavy, considerably thicker designs should be 
adopted. As a matter of fact, under such conditions it is much 
safer to adopt some type of asphalt base with a relatively thin 
sub-base of gravel or broken stone. 


Asphalt Foundations 


There are three types of asphalt bases or foundations known 
as the asphalt macadam base, the asphalt sand base, and the 
asphaltic concrete base. Asphalt macadam base is constructed 
in one or two courses 3 inches thick in much the same manner 
as the asphalt macadam wearing course, except that somewhat 
less asphalt is required per inch of thickness and the seal coat 
is omitted. 

The asphalt sand base which has been successfully used in 
certain sandy sections of the country, notably: the eastern por- 
tion of North Carolina and in Florida, is composed of a mixture 
of local sand and asphalt prepared and laid hot to a compacted 
thickness of 3 or 3 inches directly upon the sandy subgrade. 
Such a base carrying a 1} or 2 inch sheet asphalt wearing 
course has proved highly serviceable and economical for light 
and medium traffic. 

The most extensively used type of asphalt foundation is the 
asphaltic concrete base, which is composed of a coarse graded 
asphaltic concrete quite similar in character to that used for 
asphalt binder course, except that the maximum diameter of 
the coarse mineral aggregate may be as great as 24 inches. Dura- 
ble pavements have been constructed in the State of California 
with an asphaltic concrete base only 23 inches thick, and an 
asphaltic concrete wearing course 14 inches thick, but in most 
cases the thickness of the base is not less than 3 inches and may 
run as high as 6 inches which is then laid in two courses. Where 
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subgrade conditions are bad and traffic heavy it is often desir- 
able to lay a 3 or 33 inch asphaltic concrete base upon a sub- 
base of broken stone 3 to 5 inches thick. A relatively thin 
asphaltic concrete base may also be advantageously used to 
salvage an old gravel or macadam road which is too thin to be 
used directly as a foundation, and is thus made to serve as a 
sub-base. 

Asphalt base pavements have become very popular in,a 
number of our Western States due to the highly satisfactory 
service results which many of them have given over a long 
period of years; for example, there are in existence in Calli- 
fornia over 2,000,000 square yards of asphalt base pavements 
which have been in use for more than ten years and are in excel- 
lent condition today. It is also of interest to note that from 
1918 to 1922, inclusive, over 15,000,000 square yards of asphalt 
base pavement were constructed in the five Pacific Coast States 
and that in addition over 7,000,000 square yards were constructed 
in those states during 1923. This type of construction is extend- 
ing eastward and promises to develop rapidly as eastern engi- 
neers become more familiar with its desirable qualities. The 
State of Virginia has now under construction 5.5 miles of it on 
a heavily travelled highway leading from Richmond to Seven 
Pines. Six and one-half miles of asphaltic concrete base pave- 
ment were constructed last year on the Toronto—Hamilton Route 
in the Province of Ontario, Canada, and a number of eastern 
cities and counties in this country are now specifying “ black | 
base’’ construction. In addition, the State of North Carolina 
has constructed a considerable mileage of sand-asphalt base 
pavement during the past few years. 

With the same amount of care in subgrade preparation 
there is probably less chance of failure in a flexible foundation 
such as the asphalt base than in a rigid type of foundation. 
This is due to the fact that because of its flexibility it seeks to 
maintain constant and intimate contact with the subgrade, and 
thus utilizes the supporting value of the subgrade to the maxi- 
mum extent. Under many conditions that produce cracking in 
a rigid foundation the slight yield of an asphalt foundation will 
_ maintain the pavement intact. 
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Rigid Foundations 


In entirely new construction Portland cement concrete is 
frequently used as a foundation for asphalt wearing courses. 
In cities where subgrade conditions are generally good a founda- 
tion thickness of 6 inches is ordinarily ample to carry the weight 
of traffic, and if precautions are taken in country highway con- 
struction to see that the subgrade is properly prepared, con- 
solidated and drained, more than 6 inches of concrete foundation 
will seldom be required. In fact, where subgrade conditions 
are favorable 5 inches or even 4 inches of concrete may be suf- 
ficient. The mix need seldom, if ever, exceed the proportions 
of 1:3:6, or 1 part of cement to 9 parts by volume of total aggre- 
gate. Use of a rich concrete base is not only an unnecessary 
extravagance, but may actually produce less satisfactory re- 
sults than the lean base. Especially where conditions tend to 
produce considerable movement through expansion and con- 
traction, anv cracks formed in a rich base are apt to be wider 
than in a lean base, thus producing open joints and corners 
which are known to be one of the greatest sources of weakness 
in the all-rigid pavement. Moreover, wide cracks in the founda- 
tion are almost invariably carried up through the wearing 
‘course of the asphalt pavement. For the same reason it is not 
considered advisable to place construction joints in the concrete 
foundation, although some tendency along this line has been 
manifested in recent designs of Portland cement concrete bases. 


HIGHWAY INVESTIGATIONS AND RESEARCH 


At this point it is desired to direct particular attention to a 
matter which deserves the careful consideration of highway 
engineers. Within the past few years a number of important 
investigations have been conducted in which attention has been 
focused upon the behavior of the all rigid pavement under 
laboratory and field tests. These investigations have led to 
decided modifications in the design of concrete pavements, in- 
tended to remedy troubles which have developed in the past, 
due to the formation of cracks and subsequent disintegration of 
the pavement under traffic. So much attention has been paid 
to concrete pavement design that a strong tendency has de- 
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veloped to view all designs through concrete spectacles and to 
apply to all other types of construction principles which under 
careful analysis may be found to be of very minor importance 
to such other types, particularly those which are flexible or 
semi-flexible in character. 

Thus under ordinary conditions a very slight deflection of a 
rigid pavement slab under a traffic load develops a crack which 
is considered to be a failure as the crack starts progressive dis- 
integration of the pavement. Yielding of the subgrade to the 
extent of a small fraction of an inch will cause cracking unless 
the slab is designed with sufficient strength to bridge this weak- 
ness in the subgrade. On the other hand, while the concrete 
base of an asphalt pavement cannot deflect without cracking 
any more than a concrete pavement, when it does it is kept in 
contact with the subgrade, which prevents further appreciable 
deflection. The flexible asphalt wearing course adjusts itself 
to the slight permanent deflection caused by the cracking of 
the base without failure of any sort, and for all practical pur- 
poses the pavement remains intact. No surface cracks leading 
to progressive disintegration are produced, and the slight read- 
justment of contour extends over a sufficiently wide area to 
make it practically imperceptible. It has been repeatedly 
noted during impact investigations that the mere cracking of 
the concrete base under the application of loads does not pro- 
duce failure of the asphalt wearing course. 

It is true that wide cracks in a concrete base are some- 
times carried through the asphalt pavement, but in general 
cracks produced in foundations by surface loads are not wide 
and are no more serious than the fine cracks produced in lean 
bases by contraction. It is therefore hardly logical to design the 
concrete base of an asphalt pavement to meet the same strength 
requirement as for an all rigid pavement. Tosum the matter up 
in a few words what constitutes failure in a concrete pavement 
does not constitute failure in an asphalt pavement. Attempts to 
apply the same principles of design to both types have resulted 
either in requiring an unnecessarily thick base which is extrava- 
gant and prevents fair competition, or in requiring an unneces- 
-sarily rich mix base which not only hinders competition but 
may be disadvantageous for reasons previously mentioned. 
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BosTON SOCIETY OF CIvIL ENGINEERS 


THE regular November meeting was omitted, in accordance 
with the vote of the Society on October 15, in order that the 
members could take part in the meeting of the Affiliated Techni- 
cal Societies of Boston on November 19, 1924, at which Mr. 
E. J. Mehren, Vice-President and Chairman of the Editorial 
Board of the McGraw-Hill Company, Inc., spoke on ‘‘The 
Economic Outlook in Europe.” 

This meeting was a most interesting one, and was broad- 
cast by station WDBR, Tremont Temple Baptist Church, 
Boston. Mr. Mehren’s paper is published in this number of 
the JOURNAL of the Society. A buffet supper and smoker was 
held ‘in advance of the meeting, the arrangements for which 
were handled by the Social Activities Committee of the Boston 
Society of Civil Engineers. 

J. B. Bascock, Secretary. 
DECEMBER 4, 1924. 


SANITARY SECTION 


Boston, November 5, 1924. — A meeting of the Sanitary 
Section of the Boston Society of Civil Engineers was held in the 
Library of the Affiliated Technical Societies of Boston this 
evening at 7.45 P.M. 

The reading of the minutes of the previous meeting was 
omitted, as they had been previously published. 

The Chairman, Gordon M. Fair, presided. 

It was voted, after brief discussion, to advance the meeting 
hour from 7.45 to 7.15 P.M. 

1* 
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Mr. Philip Drinker, Instructor in Ventilation and Ilumi- 
nation, Harvard School of Public Health, gave a talk on “The 
Engineering and Physiological Significance of Dusts, Fumes 
and Smokes in Air.’’ The talk was illustrated with slides, and 
demonstrations were given with laboratory equipment. 

The attendance was 27. 

The meeting adjourned at 9.30 P.M. 

HARRISON P. Eppy, Jr., Clerk. 


DESIGNERS SECTION 


Boston, November 12, 1924.— The regular November 
meeting of the Designers Section of the Boston Society of Civil 
Engineers was called to order at 6 P.M. in the Affiliation Rooms 
by Chairman Edward H. Cameron. 

The Chairman introduced Professor Charles M. Spofford, 
head of the Department of Civil and Sanitary Engineering at 
the Massachusetts Institute of Technology, who gave a very 
interesting talk upon space framework, the design of domes, 
and transmission towers. An interesting discussion followed the 
talk. 

There were 47 members and visitors present. 

The meeting adjourned at 7.40 P.M. 

WALpbDo F. PIKE, Clerk. 


APPLICATIONS FOR MEMBERSHIP 
[December 15, 1924] 


THE By-Laws provide that the Board of Government shall 
consider applications for membership with reference to the 
eligibility of each candidate for admission and shall determine 
the proper grade of membership to which he is entitled. 

The Board must depend largely upon the members of the 
Society for the information which will enable it to arrive at a 
just conclusion. Every member is therefore urged to communi- 
cate promptly any facts in relation to the personal character or 
professional reputation and experience of the candidates which 
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will assist the Board in its consideration. Communications 
relating to applicants are considered by the Board as strictly 
confidential. 

The fact that applicants give the names of certain members 
as reference does not necessarily mean that such members en- 
dorse the candidate. 

The Board of Government will not consider applications 
until the expiration of twenty (20) days from the date given. 


For Admission 


CARLTON, F. TYLER, Boston, Mass. (Age 20, b. Andover, Mass.) A 
student at Northeastern University since January, 1923. Has worked as rod- 
man in Shawsheen Village, under John Franklin, during the summer of 1922; 
rodman and transitman with J. Leslie Woodfall, during the fall of 1923; and 
surveying with Aspinwall & Lincoln, all of which work has been done on the 
co-operative plan. Refers to H. B. Alvord, L. G. Brackett, C. S. Ell, J. W. 
Ingalls, W. E. Nightingale. 

GAMBLE, HAROLD GLOVER, Dorchester, Mass. (Age 25, b. Dorchester, 
Mass.) A student at Northeastern University. Refers to H. B. Alvord, 
C. S. Ell, J. W. Ingalls, W. E. Nightingale. 

HASKINS, GEORGE ANDREW, Lakeville, Mass. (Age 20, b. Lakeville, 
Mass.) Student at Northeastern University. Has had nearly two years 
experience in surveying, concrete construction, drafting and landscape en- 
gineering for R. L. Hayward, Taunton, Mass. Refers to H. B. Alvord, A. O. 
Bradshaw, C. S. Ell, J. W. Ingalls, W. E. Nightingale. 

Lavers, W. Douctas, Salem, Mass. (Age 19, b. Carleton Village, 
N.S.) Graduate of Salem High School and now a student at Northeastern 
University in civil engineering. During work periods has been employed by 
the town engineer of Belmont; highway surveyor of Dartmouth, Mass.; at 
present with Shay & Leary, civil engineers, Lynn, Mass. Refers to H. B. 
Alvord, C. S. Ell, J. W. Ingalls, W. E. Nightingale, J. L. Woodfall. 

PittsBuRY, ARTHUR MILLIKEN, Boston, Mass. (Age 20, b. Scarboro, 
Maine.) A student at Northeastern University in civil engineering. On the 
co-operative plan now employed by the City Engineer of Putnam, Conn. 
Refers to H. B. Alvord, A. O. Bradshaw, J. W. Ingalls, W. E. Nightingale. 

Pryn, Cart Travis, Jamaica Plain, Mass. (Age 32, b. Boston, Mass.) 
Educated in the Dwight Grammar School, English High, and spent 18 mos. 
in Wentworth Institute, Berkeley Preparatory School and International 
Correspondence School. Spent nearly two years ‘drafting in Colorado, 22 
months with U. S. Engineers, and is now with the Boston & Albany R.R. 
Refers to H. A. Buck, A. L. Lampie, J. B. Otterson. 

PLATTER, CHARLES THEODORE, Boston, Mass. (Age 20, b. Cape Town, 

“South Africa.) Graduate of Boston English High School, now a junior at 
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Northeastern University. Has been employed as rodman by Mr. George T. 
Sampson and as transitman for Charles H. Gannett. Refers to H. B. Alvord, © 
C. S. Ell, J. W. Ingalls, W. E. Nightingale. 

SANDERSON, PaGe, Wellesley, Mass. (Age 20, b. Parkersburg, W. Va.) 
Graduate of Wellesley High School, and now a student at Northeastern Uni- 
versity. Has been employed during work periods by Aspinwall & Lincoln. 
Refers to H. B. Alvord, C. S. Ell, E. H. Lincoln, W. E. Nightingale. 

Stone, Everett E., Newtonville, Mass. (Age 59, b. Lancaster, Mass.) 
Assistant chief engineer Boston & Albany R.R., 1894-1907; chief engineer 
1907-1910; contractor, 1910-1913; member Public Utilities Commission, 
State of Mass., 1913-1924. Refers to C. R. Gow, H. W. Hayes, Allen Hazen, 
E. E. Lochridge, E. H. Rogers, G. F. Swain. 

WITHERELL, ROGER Gustavus, Taunton, Mass. (Age 22, b. Taunton, 
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Book REVIEW 
“ DETAILING AND FABRICATING STRUCTURAL STEEL,”’ by F. W. Dencer, 


C.E., Engineer, Gary Plant, American Bridge Company. First Edition. 
McGraw-Hill Book Company, Inc., New York. 511 pages. 


REVIEWED BY H. L. BOWMAN* 


The book under review presents in concise form a discus- 
sion of the problems arising in connection with the detailing, 
ordering, and fabricating of structural steel. After describing 
in outline the organization of a structural company and a struc- 
tural shop, the book goes to a rather elaborate discussion of the 
drawing room practice of the American Bridge Company as 
related to bridges, office buildings, mill buildings, bridge ma- 
chinery, ships, and tanks. : 

The above matter occupies roughly one-half of the book. 
The remainder of the book is largely concerned with the han- 
dling of the steel from the time it reaches the fabricating plant 
until it is shipped from the plant. There are sections on the 
templet shop, laying out, punching, reaming, and drilling, 
shearing, fitting, riveting, finishing, ete. The work done by the 
forge shop, and the machine shop is also rather fully described. 
This latter part of the book brings together its information in 
better and fuller form than is done in any other book with which 
the reviewer is familiar. The engineer who is interested in the 
production of designs which will lend themselves to economi- 
cal fabrication will be amply repaid by a careful study of what 
the author has to say about shop practice. 

Loading for shipment and loading for export are discussed. 
A section (the book contains sections, not chapters) which tells 
of a method for determining whether detailers, checkers, and 
squad foremen are underpaid or overpaid is worthy of special 
mention. The author is to be commended for resisting in such 


* Assistant Professor of Structural Engineering, Massachusetts Institute of Technology, 
Cambridge, Mass. 
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large measure the all too prevalent tendency to include a multi- 
tude of tables which every structural designer and draftsman 
already has available in a host of other books. 

The book contains little to criticise adversely. The re- 
viewer doubts, however, whether the return of the fabricated 
ship is sufficiently imminent to necessitate the inclusion of a 
section on it, also doubts the wisdom of including an elaborate 
classification of structures which takes up forty-seven closely 
printed pages, and further wonders what use the majority of 
readers will find for the lists of freight rates from Chicago to 
various points in the United States. 
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It is an undeniable fact that chemical changes take place in the 
cement of CONCRETE construction exposed for any number of 
years to sea water, changes that are certainly not for the better. 


Vo changes take place in Rockport Granite. It is permanent, and 
it is impermeable; and these FACTS are beyond question. 
The same facts apply to masonry work of every description — 
Rockport Granite is the ONE material of PERMANENCY. 


A combination of Quality and Low Price is offered in Rockport 
Granite, full details of which will be supplied upon request. Write. 


ROCKPORT GRANITE CO. ~ Rockport, Mass. 


Cc. HARRY ROGERS, Treas. and Gen’1 Mgr. 


Branch Offices 
Boston, New York City, Chicago, Detroit, Cleveland and Philadelphia 
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Holbrook, Cabot & Rollins Corp’n 


CONTRACTORS 


Heavy Masonry and Concrete Construction 
Deep Foundations 


6 BEACON STREET BOSTON, MASS. 


52 Vanderbilt Avenue 
New York, N. Y. 


J. W. ROLLINS, President 
A. P. HOOVER, Vice-President 
W. S. PATTEN, Treasurer 


FOUNDATIONS 
ENGINEERS AND CONTRACTORS 


Ghas. R. Gow Company 
Q5¢ Park Square Building 
Boston 


NEW ENGLAND AGENTS 


Raymond Concrete Pile Company 


GOW CAISSONS 
RAYMOND CONCRETE PILES 
SOIL TEST BORINGS 


140 CepDarR St., NEw YoRK City 111 W. MUNROE SrT., CHICAGO 
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Rowe Contracting Company 
GENERAL CONTRACTORS 
Broken Stone, Asphalt Paving and Mastic 


BOSTON QUARRY 


Centre St., W. Roxbury BOSTON 48, MASS. 


Tel. Parkway 2230 Tel. Malden 1510 & 0483 


MALDEN QUARRY 
Salem Street 


WARREN FOUNDRY and PIPE Co. 


(FORMERLY WARREN FOUNDRY AND MACHINE COMPANY) 
MANUFACTURERS OF 


Cast Iron Gas and Water Pipe 
FLANGE PIPE SPECIAL CASTINGS 


201 Devonshire St., SALES Il Broadway, 
BOSTON, MASS. OFFICES NEW YORK 


PERRIN, SEAMANS & CO, 


Machinery, Tools and Supplies 


FOR | 
Construction Work 


57 OLIVER STREET, BOSTON 


U. HOLZER, Inc. 
BOOK - BINDER 


333 WasutncTon St., Oprosire Mixx Sr., or 24 Province Sr. 


ESTABLISHED 1870, 


All kinds of Books bound and repaired. Main Shop 
Maps and Charts mounted. 

Portfolios, Scrap Books, Blank Books, ete., made to order. at 
Lettering in Gold; Paper-Splitting ; Inlaying; etc. 
Photographs Mounted on Card or Paper without Cockling. 


Hyde Park 
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EASTERN BRIDCE g 


2 2 STRUCTURAL CO. 


Worcester, Massachusetts, 


For Prices on all Classes of 


STEEL AND IRON WORK. 


WE DESIGN AND MANUFACTURE 


ROOF TRUSSES, GIRDERS, COLUMNS, STAIRS 
AND FIRE ESCAPES FOR BUILDINGS .... 


FOOT BRIDGES, HIGHWAY BRIDGES, RAILROAD BRIDGES 


We Carry a Large Stock of 
I-BEAMS, PLATES AND ANGLES 


Can Make Quick Deliveries. 32 @ Send in Your Inquiries. 


THE EXTREME HIGH .QUALITY OF 


PENNSYLVANIA PORTLAND CEMENT 


MAKES ITS USE ESSENTIAL WHERE 
WORK OF THE HIGHEST CLASS IS DESIRED 


PENNSYLVANIA CEMENT CO. 


NEW YORK OFFICE BOSTON OFFICE 
131 East 46th St. 161 Devonshire St. 


WALDO BROS. AND BOND COMPANY 
Building Material and 


Construction Equipment 


181 CONGRESS STREET, BOSTON, MASS. 
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Manufacturers of 
LOADING AND CONVEYING MACHINERY 


SPROCKETS 


\ CHAINS 
f om BUCKETS 
C ; ee — 
on- PR £7’ 
cord e/ Concord Jct., 
109-3 CONANT GRAVEL LOADER Mass. 
PORTER W. DORR TELEPHONE 


MANAGER MAIN 0283 


THE ELECTRIC BLUE PRINT Co. 


36 BROMFIELD STREET 
BOSTON, MASS. 


BLUE, BLACK AND 
VANDYKE PRINTING 
ON PAPER OR LINEN 


PHOTOSTAT 
PRINTS 


JOHN G. HALL & CO. 


114 STATE STREET, BOSTON 


=PILINC= 


A SPACE THIS SIZE COSTS 


ONLY $10.00 FOR A YEAR 


(TEN ISSUES). 


Engineers and Piping Contractors 
178 HIGH STREET - 


Steam Specialties, Engineers’ Supplies 
Piping of All Kinds Furnished or Erected 


CONANT MACHINE Co. 


BOSTON, MASS. 


AND PERIODICALS 


THE OLD CORNER BOOK STORE 
50 Bromiield Street 
BOSTON, MASS. 


99 CHAUNCY STREET 
BOSTON 


Rentals with Expert Operators a Specialty 


JOHN E. PALMER C0., INC. 
Contracting Engineers 


Contractors for Sewers, Water Works, 
Concrete Bridges, Concrete 
Foundations, etc. 
Room 1012, Old South Building 
Boston, Mass. 
lelephone, Congress 1731 


B. F. SMITH & CO., INC. 


EstaBLIsHED 1878 


Engineers and Contractors 


ARTESIAN AND DRIVEN WELLS 
FOUNDATION BORINGS 


79 MILK STREET 
BOSTON, MASS. 


RIDEOUT, CHANDLER & JOYCE|New England Foundation Co., Inc. : 


Engineering and Construction 
Simplex Concrete Piles 
Caissons — Difficult Foundations 


120 TREMONT STREET BOSTON, MASS. 


Roy H. BEATTIE|COLEMAN BROS, Inc. 


Harbor Improvements 
Divers :: Lighters 


10 PURCHASE STREET 


FALL RIVER, MASS. 


JOHN F. COLEMAN, Pres. and Treas, 


General Contractors and Builders 


Main Office 
24.5 STATE STREET, BOSTON 


Brewer Building CONGRESS 6886 
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Ausuriated Architects Printing & Supply Co. 
NEW LOCATION BETTER AND LARGER QUARTERS 
25 Pearl Street, Boston 
BLUE, BLACK AND VANDYKE PRINTS 


GELITHO REPRODUCTIONS 
SUPPLIES 


Telephones, Main 8482 and 8483, Connecting All Departments 


WRIGHT & POTTER 
PRINTING COMPANY 


COMMERCIAL PRINTERS 
32 Derne Street, - - Boston, Mass. 
THIS entire building devoted to 


all kinds of Book, Job and 
Catalog Printing and Binding 


Tel. Haymarket 2000=-200!1+2002 


Bay State Dredging & Contracting Co. 
o 


Oy 
CONTRACTORS 


River and Harbor Improvements, 
Sea Walls, Breakwaters, Heavy 
Masonry Construction. 


62 Condor Street, East Boston, Mass. 


JAMES E. CASHMAN, Treas. 
GORHAM H. WHITNEY, Prest. DAVID J. WHITE, Gen. Mér. 
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T. Stuart & Son Company 


General Contractors 


BE 


NEWTON, MASSACHUSETTS 


ee 


THE CRANDALL ENGINEERING COMPANY 


CONSULTING AND 
CONSTRUCTING ENGINEERS 


DESIGN of Floating, Basin, and Railway Dry Docks, 
Wharves, Piers, Bridges, etc. 


CONSTRUCTION of these and other Engineering 


Structures 


102 BORDER STREET 
EAST BOSTON, MASS. 
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Supplies for Engineers 


“from stake tack to transit” 
“from thumb tack to blue print” 


A complete line of field and office equipment 
and supplies 


We make a specialty of repairing Surveying 
Instruments 


Send for Catalogue 


B. L. MAKEPEACE Inc. 


387 WASHINGTON ST. 
394 BOYLSTON ‘SI. 


BOSTON, MASSACHUSETTS 


|. WEES ~~ 


GRID FLAT SLAB CORPORATION 
568 COLUMBIA ROAD 
BOSTON 25, MASS. 
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WHEN YOU DECIDE ON 


GRANITE 


FOR 


CURBING OR PAVING 


YOU SETTLE THE PROBLEM 


FOREVER 


MANUFACTURERS’ 


GRANITE PAVING BLOCK 


ASSOCIATION OF THE U.S., INC, 


31 STATE STREET, BOSTON 


Please mention the Journal when writing to Advertisers 
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Draiting Room Supplies 


Complete Equipments 
for 
Architects, Engineers and Contractors 
DRAWING TABLES DRAWING INSTRUMENTS 
DRAFTING PAPERS INKS AND COLORS 
TRACING PAPER TRACING CLOTH 


Manufacturing Blue Printers 
Blue Print Papers and Cloths 


Prompt service on Photostat Prints and Blue Prints 
Consult us on your Photostat reproductions 


SPAULDING-MOSS CO. 


Boston, MASS. 


THE BOSTON BRIDGE WORKS, INC. 


ESTABLISHED 1876 


47 WINTER STREET BOSTON, MASS. 


STEEL BUILDINGS AND BRIDGES 


MEO. A. BLAIR L. L. STREET W. O. WELLINGTON 
ISAAC BLAIR & CO., Inc., General Contractors 
Shoring and Moving Buildings a Specialty 
433 Harrison Avenue, BOSTON 


Please mention the Journal when writing to Advertisers 


ADVERTISEMENTS. XV 


LEIGHTON-MITCHELL Co.| GIANT 


BUILDERS PORTLAND CEMENT 
A Standard Brand since 1883 
99 CHAUNCY STREET RELIABILITY - - UNIFORMITY - - SERVICE 
BOSTON GIANT PORTLAND CEMENT Co. 
Be. etacn {7770 PHILADELPHIA NEW YORK BOSTON NORFOLK 
. l7771 ““ CONCRETE FOR PERMANENCE"' 


BUSINESS CARD in this Journal shows 
your interest in the Society and your 
appreciation of the patronage of its members 


ab, oCURLY COMPANY. 


Industrial Construction 
Sand and Gravel 
118 FIRST STREET CAMBRIDGE, MASS. 


Boston Insul 


oe 


CANADIAN FACTORY 


BOSTON INSULATED WIRE 


MAIN OFFICE & FACTORY 
& CABLE CO., LTD. 


DORCHESTER DISTRICT 


B 25. Mass HAMILTON, ONTARIO 
OSTON ni s. 
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STONE & WEBSTER | 


Incorporated 


DESIGN steam power stations, hydro- 
electric developments, trans- 
mission lines, city and interurban 
railways, gas and chemical plants, 
industrial plants, warehouses and 
buildings. 


CONSTRUCT either from their own designs 
or from designs of other engineers 
or architects. 


MANAGE public utility and industrial com- 
panies. 


REPORT on going concerns, proposed 
extensions and new projects. 


FINANCE industrial and public utility 
properties and conduct an invest- 
ment banking business. 


NEW YORK BOSTON CHICAGO 
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STANDARD REFINED MEXICAN ASPHALTS 


(SOCONY Brands) 


Furnished of required penetration and 
specifications for construction of Asphalt 
Macadam and Asphalt Concrete Roads, 
and for Sheet Asphalt, Asphalt Joint 
Filler and Bridge Asphalt. 


Standard Macadam Asphalt Binder for penetration applied by 
SOCONY Asphalt Sprayers under pressure, at 
suitable temperature 


QUOTATIONS AND SPECIFICATIONS FURNISHED ON REQUEST 


STANDARD OIL CO. OF NEW YORK 


NEW ENGLAND DEPARTMENT 


Park Sq. Building, 31 St. James Ave., Boston, Mass. 


CONTRACTORS 


Why not place a card in this 
JOURNAL? 


For advertising rates apply to the Editor 


715 TREMONT TEMPLE, 
BOSTON, MASS. 


COMMITTEES 
NOMINATING COMMITTEE 


Past Presidents (Members of the Committee) 
Cuaries M. Sporrorp Lzonarp Murcaur Frank A. Barsour 


Grorce A. CarPENTER Davip A. AMBROSE 
Horace H. Cuass ‘Cuartzs R. Berry 
Luzzerns 8S. Cowzss Frank A. Mciynzs. 
(Term expirea March, 1925) (Term expires March, 1926) 


SPECIAL. COMMITTEES 
Publication 

- Frank A, McInnes, Chairman 

4 Raura E. Rice Dana M. a 880 
Papers and Program 

Epwin H. Rogers, Chairman, ex officio 


¥ Joun B. Bascocx Ciarencz T. FrRNaup : 
: _ Bron A. Bowman Harry A. HAGEMAN © 
i “ Joun E. Carty ’ Grorcr E. Russert 
% Artaurn W. Dean Frank C, SHEPsERD 
. Franx H. Sruartr 
. Library 
Joun B. Bascocs, Chairman ; 
Witrtram W. Bicrtow Raymonp W. Copurn 
E. Saerman CHasE Witiiam D. HENDERSON 
. Welfare 
: - Joun E. L. Monacuan, Chairman 
Brarpstey LAWRENCE Rotanp G. Sudcue 
_Joun F. Osporn W. Newer, Wane 


Subsoils of Boston : 
Harry E. Sawret, Chairman 


une S. Apams Cuaruzs D. igetiaees 
Herwoop 5. FRenco — Ausrrt C. Trrcomp 
Social Activities 
Kenneta C. Rernoups, Chairman 
Epwarp S. AVERELL Water R. L. Josten 
Donat V. C. Bingen Harotp W. Keir 
-Huex D. Cuasz Epwarp R. McCarruy — 
Frank LL. Fuoop Ernest D. Mortenson 
Heney F. Hitt, J. James M. RopsINs 


: Législative Matters 
CE eae . Ricnarp A, Haun, Chairman 
_-Hartizy L. Ware eit Fuane- O. Witney, 
‘ ea . : Sec Membership | 
E “ Caarizs R. Burry, Chairman 

Woot ALVORD Cart §. Drake 
: iS Howe B S. Cunvmapon Epwarp 1. Lockman 
_. Samson. K. Conmn . Watpo F. Prien 
 Lusmrne 8. Cowtms Pair W. TArLOR 
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BM eh cree tie Sy AON, B. BABCOCK, Editor - 
q ' ; Pisa Sa ange are 715 Tremont Temple, Boston 
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LIBRARY AND MEETING PRIVILEGES. ARE EXCHANGED WITH 
THE FOLLOWING ORGANIZATIONS: — 


| American Institute of Electrical Engineers, 33 West 39th St., New York. — 


‘American Institute of Mining and Metallurgical Engineers, 29 West 
' 39th Street, New York. 


American Society of Civil Engineers, 33 West 39th Street, New York. 


‘American Society of Mechanical Engineers, 29 West 39th St., New York, 

Brooklyn Engineers’ Club, 117 Remsen Street, Brooklyn, N. Y. 

- Cleveland Engineering Society, Hotel Winton, Cleveland, Ohio, 

Detroit. Engineering. Society, Detroit Board of Commerce Building, 
Detroit, Mich, — 

Engineering Association of Nashville, Chamber of Commerce Bldg., 
Nashville, Tenn. 

Engineering Institute of Canada, 176 Mansfield aSt., Montreal, Canada. 


Engineers’ Club of Baltimore, So. East cor. Light and Redwood Sts., © 


Baltimore, Md. 


Engineers’ Club of Dayton, cor. Mocamment Avenue Bes Jefferson ; 


Street, Dayton, Ohio. 


Engineers’ Club of Kansas some i Room 509, EK C. 5. Building, 
Kansas City, Mo. 


Engineers’ Club of Philadelphia, 1817 Spruce Street, Philadelphia, Pa. 
Engineers’ Club of St. Louis, 8817 Olive Street, St. Louis, Mo. 
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Engineers’ Club of Toronto, 96 King Street, West Toronto, Canada. __ 


Engineers’ Society of Pennsylvania, 31 South Front St., Harrisburg, Pa. _ 
Engineers’ Society of Western Pennsylvania, te a, Penn Hotel, 


Pittsburgh, Pa, 


- Louisiana Engineering Society, State Museum de, Jackson Square, 
New Orleans, La. 


Montana Society of Engineers, Butte, Mont. 


Pacific Northwest Society of Engineers, 803 ae Bldg., Seattle, . | | 


Washington, 


Rochester Engineering Society, 131-135 Sibley Bldg., Rochester, N, x. | 


Technology Club of Syracuse, Vinney Bldg., Syracuse, N.Y. - 
Vermont Society of Engineers, Montpelier, Vt. 


Western Society of Engineers, 1785 Monadnock Block, Chicago, I. 
THESE COURTESIES DO NOT INCLUDE CLUBHOUSE PRIVILEGES _ 


